Objective-Disclosure of HIV status among children and adolescents living with HIV has both beneficial and challenging aspects. To address existing knowledge gaps and update the literature on childhood disclosure, we conducted a systematic review on caregivers' perceptions and practices of HIV disclosure in low-and middle-income countries (LMICs).
The advent of combination antiretroviral therapy (ART), better health care delivery systems and wider access to ART, ushered in an era of increased survival for children living with HIV. 1 The prospect of a longer life span brings forth new issues related to the impact of HIV infection on the normative developmental processes such as growth, peer relationships, puberty, and sexuality. One of the greatest challenges is that of disclosure to the child of their own seropositive status by their parents or caregivers.2 This involves informing them about a potentially life-threatening and transmissible illness associated with significant social stigma, especially in the context of culturally complex settings in low-and middleincome countries (LMIC).
The United Nations Convention on the Rights of the Child states in article 17 that every child should have "access to information and material from a diversity of national and international sources, especially those aimed at the promotion of his or her social, spiritual and moral well-being and physical and mental health."3 Guidelines for disclosure of HIV status to children were first put into place by the American Academy of Pediatrics in 1999 that stated that all adolescents should know their HIV status and that disclosure should be considered for school-age children. 4 In recognition of the health benefits of disclosure even in younger children, and little evidence of psychological or emotional harm from HIV disclosure, the World Health Organization (WHO) in 2011 published guidelines on HIV disclosure counseling for children up to 12 years of age.5 Positive benefits of disclosure were seen in other illnesses; children suffering from cancer were able to cope with the disease better with fewer psychosocial problems if they were appropriately informed. 6 Patients are likely to fare better when they are told the truth, which is essential in developing a stable physician-patient relationship conducive to treating a chronic disease.7
Another important aspect in the physician-patient relationship is family involvement, particularly in HIV,8 which is complicated by the inherent stigma of the disease, parental guilt for transmitting the illness to the child, and fear of public disclosure; these factors are strong deterrents to disclosure of HIV status to the child.8,9 The decision to provide complete disclosure rests heavily on caregivers although health care providers should be willing to be truthful in answering questions raised by the patient.10
The role of health care providers as perceived by the caregivers of the child also warrants importance in LMICs. Health care providers are more likely to favor disclosure in an ageappropriate fashion in order to prevent feelings of isolation and anxiety resulting from nondisclosure among their patients.11,12 It has been recommended that disclosure be initiated and followed procedurally taking into account the cognitive level of the child based on Paiget's cognitive development theory.13 Two recent reviews on pediatric HIV disclosure in LMICs by Pinzon-Iregui et al and Vreeman et al14,15 have described the most common reasons for and against disclosure in these settings. However, these reviews do not address caregiver perceptions through the process of disclosure and the high rates of providing deflected information in LMIC settings, particularly the last decade. We undertook this review aiming to update knowledge about pediatric HIV disclosure and to identify knowledge gaps in the process of disclosure among children and adolescents living with HIV in LMICs.
Methods
Our search strategy aimed to identify studies that could provide information on disclosure status and determinants of disclosure among children and adolescents living with HIV in LMICs. We systematically searched the scientific databases PubMed, Embase, Cochrane Central Register of Controlled Trials, Google Scholar and Medscape, using the search terms, "HIV," "AIDS," "disclosure," "children" or "pediatric," "adolescent" and "resource-limited settings" or "low-and-middle income" or "LMIC settings." The search terms used controlled vocabulary and included combinations intended to capture reports of disclosure (e.g., "disclos*") in children (e.g., "adolescen*," "child*"). Two authors independently conducted the search. Our search included studies written in English and conducted in a LMIC as defined by the World Bank classification16 and published in the last 10 years to gauge contemporary disclosure practices. Only those articles published after 2004 were included as we believed that the widespread ART access that became available after 2002 was likely to have influenced disclosure in a more uniform manner. We excluded studies that were interventional in design as these studies selectively included patients who had no knowledge of their positive status, or those studies that did not involve children or adolescents in HIV disclosure. The references cited in retrieved articles were also searched and included if eligible. Predefined variables of sample size in each article, disclosure type, including prevalence and correlates of disclosure, reasons for disclosure and preferred personnel for disclosure that were described in each article were noted and tabulated in a spreadsheet.
Definitions of disclosure were formulated based on themes prevalent in literature pertaining to pediatric HIV disclosure and were broadly termed as "full," "partial," "no" and "deflected" disclosure, which are further described in Box 1. The studies were reviewed critically by all 4 coauthors to determine inclusion, and disagreements were settled by consensus.
Results

Article Inclusion
The initial broad search identified 982 articles. Five additional articles were identified through bibliography searches. Among the total of 987 articles, 358 were ineligible, as they were not centered on child disclosure; and another 307 were studies that analyzed HIV adherence rather than disclosure. A further 215 articles were excluded as they were review articles, case reports, or interventional studies. Five articles were non-English and 71 articles reported studies not conducted in LMICs and were thus not included. Nine articles that reported studies conducted prior to 2004 were removed, resulting in 22 articles17-38 that were included in the final analysis (Fig. 1) .
Data Extraction and Study Sites
A structured data extraction table was used to evaluate returned articles. Relevant data from the studies were tabulated by 2 authors (C.B. and R.T.) and verified independently by another author (K.M.). Tabulated data variables included the study population or place where the study was conducted, the tools used for collecting information such as hospital-based interview administered by research staff or self-administered questionnaire, sociodemographic factors, definition and method of disclosure, patterns and correlates of disclosure, and supportive or opposing arguments for disclosure. Of the 22 studies included in this review, most were cross-sectional studies conducted in a hospital or clinic setting that engaged children and their primary caregivers receiving health care at that setting ( Table 1) . The studies were conducted in the following countries: Kenya, Ghana, Nigeria, Congo, Tanzania, Uganda, Zambia, South Africa, Brazil, Thailand, and India. A majority of the children were described as being perinatally infected and aged between 1 and 17 years. Factors statistically associated with disclosure were considered as "correlates" of disclosure in the review. The reasons for disclosure and nondisclosure described in some of these included articles were tabulated and reported.
Definitions, Rates, and Patterns of Disclosure
Due to the lack of a "gold standard" definition of disclosure in available literature, we found a good deal of variability when different degrees of disclosure were discussed by various authors. However, our review found certain consistent themes of disclosure described by various authors. Box 1 summarizes the concepts of "full," "partial," "no" and "deflected" disclosure described by various authors. We have discussed these themes in our review.
The overall rate of disclosure reported in these studies was low as shown in Table 1 . The rate of "full disclosure" was 1.7% to 41.0% and had a wide range. Partial disclosure was reported in some studies and ranged from 7.0% to 38.0%. The proportion of children who were not disclosed to was as high as 97.0% in one study,20 with half the studies that documented no disclosure reporting that over 50.0% of their participants were not disclosed to ( Table 1) . The prevalence of providing deflected information ranged from 11.2% to 49.5% (Table 1 ). The range of the reported patterns of disclosure is depicted in Figure 2 . There was no correlation between mean or median age at disclosure and the proportion of those with full disclosure indicating that the age at disclosure was variable across the studies. The concept of disclosure was addressed in 2 different ways by the respective authors. In some cases, disclosure was considered a one-time event where the child was informed that he or she specifically has HIV infection. [18] [19] [20] [21] [22] 33 In other cases, disclosure was deemed a gradual process that occurred over a period of time when the child was informed in stages about being infected with HIV.23,34
Preferred Child Age and Personnel for Disclosure
Synthesis of extracted data revealed that caregivers opined that disclosure should be a gradual process, best done between the ages of 10 and 16 years.25-28 Seven out of the 9 studies that documented the person who disclosed to the child reported that parents or primary caregivers played this role.22-25,29-31 Health care providers who played a prominent role in disclosure were mentioned in the remaining 2 studies32,33 Participants in 7 other studies that did not mention who disclosed to the child endorsed parents or primary caregivers as ideal personnel to initiate and complete the disclosure process.23,25,31-35 In 2 studies, participants suggested that the presence of health care workers could potentially help the disclosure process initiated by the parents or primary caregivers.21,25
Reasons for Disclosure and Nondisclosure
Caregiver opinions on the necessity of disclosure to children were varied. Common reasons for disclosure were ART-related, pertaining to perceived improvements in adherence and initiation of ART,20-23,25,27-30,35-37 followed by fulfilling the child's right to know. 21,25,29,30,35-37 Increasing age of the child20,23,29,30,36,37 and avoidance of inadvertent partial disclosure from other sources21,36,37 were also cited as reasons for disclosure by some studies. Some caregivers felt that disclosure would help protect others20,34,36 as the knowledge of one's HIV status may curtail risky behavior on one's part. In some cases, disclosure was done following insistence of the involved health care professional23,36 ( Table 2 ). Several studies found that older age of the child correlated with disclosure.21-24,28,30,32-37 The initiation or requirement of ART, lower socioeconomic level, lower educational status of the caregiver, and the absence of the father or primary caregiver were some of the other factors that correlated with presence of disclosure ( Table 3) .
Impact of Disclosure
While learning about one's own HIV status was clearly an emotional and pivotal point in a child's life, the psychological impact of disclosure on children was less understood in most studies. A study from India noted that disclosure was met with quiet acceptance, anger, and sadness.21 Another study from the Democratic Republic of Congo reported that youth who had been disclosed to experienced a greater degree of negative rather than positive feelings after disclosure.29 However, several studies from Africa and one from Thailand reported that despite the negative emotions of grief and worry following disclosure, being aware of their HIV status translated into better adherence to ART.17,22,27,32 The caregivers also concurred that disclosing the HIV-positive status to a child was not an easy task. While some caregivers immediately felt sad and worried after disclosure,29 others felt relieved and were at ease,20 considering the eventuality of improving adherence to ART and better outcomes among their children.
Discussion
Our review of disclosure of HIV-positive status among children and adolescents in LMIC settings highlights the low rates of disclosure in these settings, even among older adolescent age groups. We found that perceived improvements in their child's health, initiation and improved adherence to ART as well as increasing age of the child were factors that most commonly favored disclosure in LMIC settings. Factors that influenced caregivers' decisions against disclosure included the fear of negative psychological consequences on the child, possible disclosure to others, and subsequent stigma. In resonance with previous literature in the field, we find that in LMIC settings, the preferred age range for disclosure tends to be older than that stated by caregivers in high-income settings.14,15 Tighter socioeconomic barriers, less flexible cultural norms, and lower levels of literacy compounded by massive HIV-related stigma in LMIC settings might be some of the main reasons for this observation.
High rates of partial disclosure and somewhat alarmingly, disclosure using deflected information were conspicuous findings in our review. Nine out of the 22 studies in our review addressed the issue of deflected information. The concept of "deflected" information being imparted as disclosure has not been fully explored. Literature suggests that offering limited information with the intention of attaining minimal emotional arousal in the child could be counterproductive in the long run. 39 Laird et al,40 while researching information reception strategies in adolescence, suggested that in the process of masking a grave diagnosis, the provision of deflected information was often used as a concealment strategy. This possibly occurred secondary to the caregiver's intention of protecting the child from the negative consequences, which arose from learning about their terminal diagnosis. A similar phenomenon might well be at play in the setting of HIV. The reasons for such high rates of providing deflected information in LMIC settings could be several. The sociocultural milieu, lower economic freedoms, and poor literacy levels could be contributing reasons. Guidelines and support systems for HIV disclosure need to therefore be mindful of these prevalent attributes of disclosure. An earlier review of 32 articles from LMICs suggested that disclosure should be "proactive and thoughtful" taking into account emotional vulnerability and maturity levels.15 Our review highlights the high levels of deflected information, which could subsequently lead to detrimental outcomes, particularly in aspects relating to adherence to ART and the adoption of safe sexual practices. Poor adherence is known to contribute to evolution of resistant virus and this, coupled with high-risk behavior in the adolescent age group, could potentially lead to the spread of resistant HIV strains in the community. 41 In comparison with other infectious diseases and terminal diseases such as malignancies, disclosure of HIV status is more challenging. Rates and negative consequences of disclosure to children with malignancy improved as efficient treatment protocols emerged and survival rates increased.42,43 Although treatment strategies in the HIV field have similarly advanced by leaps and bounds leading to a remarkable enhancement in survival, this trend of improved perception has not been seen with HIV, largely owing to the stigma and negative moralistic values associated with the disease. Louthernoo et al44 recently showed that adolescents are still likely to have psychosocial difficulties despite combination ART enhancing survival. Further, following the initiation of the disclosure process, children with poor support systems and inadequate coping skills may fare poorly if they are not adequately prepared and if health care retention is weak.
We found that most caregivers preferred to disclose to their children as they grew older, citing better cognitive abilities. However, it is important to note that as the children mature emotionally and cognitively, their adaptation strategies are likely to vary. Younger children use behavioral coping strategies while older children are more likely to adopt cognitive strategies on receiving news of terminal illness.39 Children and adolescents living with HIV who have been disclosed to feel that disclosure helps them adapt to a "normal" life, while there may be negative emotional feelings of anger and distrust among children not disclosed to. 38 In the context of disclosure of a delicate diagnosis to a child, the social cognitive theory model assumes that the course of disclosure will vary according to the child's cognitive abilities, social experiences, and the situation they find themselves in. As the child's cognitive capacities and social experiences expand, reactions to disclosure are expected to be easier.
Although several studies in this review reported that caregivers perceived that disclosure was necessary, not knowing how to disclose emerged as an important barrier to disclosure. An interesting pattern that further arises from this review is that a significant number of caregivers perceived the need for support from health care providers during the disclosure process. In LMIC settings, health care providers are often pivotal in helping the child understand and deal with potential consequences related to HIV disclosure. They are central figures in ensuring retention, and importantly, understanding the local cultural factors at play. This places them in a vital position to use their discretion in deciding what information suits the cognitive ability of each child during the disclosure process. The WHO and American Academy of Pediatrics also recommend that health care providers be an integral part of the incremental disclosure process.4,5 Lesch et al have described a potential conundrum; that of provider preference to leave disclosure to the family, along with caregiver's desire to have providers more involved in the process. It should be acknowledged that health care providers are constantly surrounded by discussions and situations pertaining to HIV/AIDS and may be complacent to the emotional arousal this disease brings about when it is discussed in a patient/physician scenario, particularly in the setting of disclosure. 13 However, in LMIC settings, caregivers are generally lesser educated than their counterparts in HICs, and the cultural fabric is even more complex. This perhaps propels the need for support from more "experienced" and "educated" health care providers in the context of disclosure of HIV diagnosis. The need for customized disclosure strategies in the interest of the child as well as the caregiver, with the health care provider playing an important role, is an important conclusion we drew from this review. This triangular relationship has the potential to make disclosure a more effective process. Further contextspecific guidelines should consider evolving strategies to train health care providers, particularly those in direct contact with the child. A one-size-fits-all model is not a practical option given the cognitive diversity among children as well as the varying levels of education among the caregivers.
The interpretation of this review however does need to consider certain potential limitations. Due to linguistic challenges, we could include only studies that were reported in English. The heterogeneity in definitions for disclosure, disease severity, and certain demographic factors among several of the studies could also impact the overall understanding of the process. The different cultures of disclosure and the tendency toward early versus later disclosure as practiced in different field settings also have a potential to limit the conclusions that could be drawn from this review.
Conclusions
This systematic review highlights the low rate of disclosure, and the practice of deflected disclosure of HIV status to children and adolescents in low-and middle-income settings. Our synthesis also underscores the central role of the health care provider in the disclosure process. Although national agencies in different countries as well as the WHO have recognized the need for age-appropriate disclosure and have instituted guidelines facilitating the process of disclosure, these processes are not widely practiced in many high-burden settings. This review further highlights the urgent necessity to develop evidence-based recommendations that take into consideration locally prevalent cultural practices, individual family circumstances, social adjustment structures, and national realities in order to facilitate the process of disclosure of HIV status to children and adolescents in low-and middleincome settings.
Box 1
Definitions of disclosure
Full disclosure: Disclosure was generally considered as "full" when it involved the caregiver having disclosed to the child that he or she has HIV specifically.
Partial disclosure: Disclosure was considered "partial" when the illness was described in a way that was consistent with HIV although the term "HIV" was avoided.
No disclosure: When the caregiver reported telling the child nothing about his or her illness.
Deflected disclosure: The strategy of deceptive disclosure that caregivers often use, frequently out of concern for the child's psychological well-being, telling their children only about an unrelated condition (e.g., asthma, cancer), and attributing all medical needs (e.g., appointments, medication) to that less-stigmatized condition. 
